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(54) TRANSMISSION TYPE DISPLAY DEVICE 



(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent a contrast from lowering 
caused by multipath reflection by providing a black matrix structure at a 
driving substrate. 

SOLUTION: A driving substrate 1 positioned at the side of outgoing light 
of a transmission type display device has a group of pixels 4 which is a 
structural unit including a pixel electrode 6 and a switching element 7, 
and a black matrix shielding a closed part of each pixel 4 at the side of : 
incidental light. The black matrix has a laminated structure of low • 
reflective material layers (16M, 16P, 16F) and high reflective metal 
layers (9, 11, 12) laminated via interlayer insulation film, 17. Both are •-«• 
patterned and are partly overlapped on each other and comlementarily ^ 
shield the incidental light. Bare areas of the low reflective metal layers 
(16M, 16P, 16F) are enlarged looking at them from the top at the side of . . . 
the incidental light on the counter substrates 2, while the bare areas of 
the high reflective metal layers (9, 11, 12) are reduced to suppress a 
surface reflection factor of the black matrix. Thus, multipath reflection 
in the liquid crystal 3 disappears and contrast is prevented from 
lowering due to leakage light. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It has the panel structure equipped with the transparence substrate of the pair mutually joined 
through the predetermined gap, and the electrooptic material held in this gap. The set of the pixel to 
which the transparence substrate of another side where a transparence substrate has a 
counterelectrode and while it is located in an incidence side is located in an outgoing radiation side 
makes a pixel electrode and a switching element a configuration unit, It has the black matrix which 
shades non-opening of each pixel from an incidence side. This black matrix has the laminated structure 
which piled up the low reflective metal layer which has a comparatively low reflection factor, and the 
high reflective metal layer which has a comparatively high reflection factor through the insulator layer. 
Both are transparency mold displays which are pattern-ized, overlap partially mutually, shield incident - 
light complementary, see superficially from an incidence side, and expansion-ize the exposure product of 
this low reflective metal layer and which, on the other hand, reduction-ize'the exposure product of this 
high reflective metal layer. i^ri -=r^v - - 

[Claim 2] Said black matrix is a transparency mold display accordihg to claim 1 -with which this low* ~ v •- — 

reflective metal layer is located in an incidence side, extends the former pattern to the upper part of the v 
latter pattern, and controls surface reflection of this black matrixtrather than this high reflectivermetal : ^ ,c 
layer. ' \" 1 aver. 

[Claim 3] This protection-from-rlight pattern and this wiring pattern) tares a transparency; mold ;display •■rr'/ro.; 
according to claim 2 which compensates each other and constitutes ^ iblack matrix including the :wiring r r. * - 
pattern containing the protection-from-light pattern with whichsaid.low reflective metal layer met the • 
line writing direction of the pixel which carried out matrix arrangement with which said high reflective . 
metal layer met in the direction of a train on the other hand. "•'■.;.:•! .s\v 

[Claim 4] It is the transparency mold display according to claim 3 with which said low reflective metal 
layer contains the extended protection-from-light pattern of the floating potential which dissociated 
from this protection-from-light pattern by which the voltage clamp was carried out, and was isolated, 
and this extended protection-from-light pattern is arranged in the upper part of this wiring pattern. 
[Claim 5] Said black matrix is a transparency mold display according to claim 1 with which this high 
reflective metal layer is located in an incidence side, eliminates the former pattern alternatively from the 
upper part of the latter pattern, and controls surface reflection of this black matrix rather than this low 
reflective metal layer. 
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LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the transparency mold display of the active-matrix 
structure which consists of liquid crystal held between a drive substrate, an opposite substrate, and 
both. It is related with the so-called on-chip black structure which formed the black matrix for 
protection from light in the drive substrate side in addition to the pixel electrode and the switching 
element in more detail. 
[0002] 

[Description of the Prior Art] The liquid crystal display is briskly used for television, graphic display, etc. 
Also in it, especially the liquid crystal display of a active-matrix mold has high-speed responsibility, and 
fits high pixel number-ization, it is expected as what realizes high-definition-izing.ofra display screen,- 
enlargement, colorization, etc., and there are some which researches. and developments were furthered 
and were already put in practical use. As shown in drawing 5 , this active-matrix mold display is 
prepared so that a scan wiring pattern and a signal wiring pattern, may bie intersected-perpendicularly 
with the drive substrate 101 side, and arranges a switching element 102 and therpixehelectrode .103 for 
every intersection of that, respectively. On the other hand, in addition to the counterelectrode 105, the 
black matrix, 106 is usually formed in the opposite substrate 1 04 side.-This.black matrix intercepted^the ; — - 
leakage light which passes through between the pixel electrodes -103 which .carried out matrix .■ .* ; . r 

arrangement, and^has prevented the fall of contrast while it intercepts~the light whieh carries out : 1 r - 

incidence and protects malfunction of the switching element 102ibyltthecphotacurrent3.from* the opposite •* > 
substrate 104 side: Inr.addition, liquid crystal ,107: is held in the gap~of;the drivevsubstrate J0;taand.the • ; . 
opposite substrate .! 04. However, if the black matrix 106 is formed. in the opposite substrate 104 side, 
alignment by the side of the drive substrate 101 must be performed to a precision, and it has become a • 
burden on assembly processing. The method of arranging the black matrix 106 so that each pixel 
electrode 103 may be overlapped to some extent as a cure of such an alignment gap is usually adopted. 
If it is made this appearance, the dimension of an overlap part can absorb the alignment error at the 
time of joining the drive substrate 101 and the opposite substrate 104. However, if an overlap part is 
prepared, opening area to the pixel electrode 103 of the part black matrix 106 will be reduction-ized, a 
numerical aperture falls victim, and the brightness of a pixel falls. In addition, the black matrix 106 
consists of a metal membrane which has for example, protection-from-light nature, and reflects incident 
light to some extent. The multiple echo of the reflected light is carried out in opposite substrate 104 
grade, and a part advances into liquid crystal 107. 
[0003] 

[Problem(s) to be Solved by the Invention] Thus, there is a problem of the location gap produced in case 
it combines a drive substrate and an opposite substrate, in arranging a black matrix in an opposite 
substrate side. Then, the so-called on-chip black structure which makes a black matrix to a drive 
substrate side is proposed. On the same substrate, the alignment precision of a pixel electrode and a 
black matrix is realizable to about 1 micrometer. This on-chip black structure is indicated by JP.5- 
181 159,A, and is expressed to the mimetic diagram of drawing 6 . A corresponding reference number is 
given to the conventional example of drawing 5 R> 5, and a corresponding part, and an understanding is 
made easy. However, the black matrix 1 06 which is from a metal membrane etc. on the drive substrate 
101 side was established, with the on-chip black structure which does not have a protection-from-light 
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layer in the opposite substrate 104 side, the multiple echo of incident light became a problem and the 
fall of contrast has occurred. The black matrix 106 consists of a metal membrane, and reflects incident 
light in the appearance mentioned above at a certain rate. If a reflecting layer exists in the drive 
substrate 101 side, the amount of [ which reflects multiply the inside of liquid crystal 107 ] Mitsunari will 
come out. Plane of polarization has shifted from the ordinary light which passes liquid crystal 107 only 
once, also when it is a black display for this reason, leakage light arises, and the fall of contrast 
produces the multiple echo light in liquid crystal 107. Especially in the field in which the reverse tilt 
domain by longitudinal direction electric field exists, a lot of leakage light occurs by the multiple echo. 
Since a multiple echo arises not only about the incident light from the opposite substrate 104 side but 
about the incident light from the drive substrate 101 side, it has a bad influence on contrast. 
[0004] 

[Means for Solving the Problem] The following means were provided in order to solve the technical 
problem of a Prior art mentioned above. That is, the transparency mold display concerning this invention 
has the panel structure equipped with the transparence substrate of the pair mutually joined through the 
predetermined gap, and the electrooptic material held in this gap. While is located in an incidence side 
and a transparence substrate has a counterelectrode. The transparence substrate of another side 
located in an outgoing radiation side has the set of the pixel which makes a pixel electrode and a 
switching element a configuration unit, and the black. matrix which shades. non-opening of each pixel-, .-;« 
from an incidence side. This black matrix has the laminated structure which piled up the low reflective ♦ 
metal layer which has a comparatively low reflection factor, and the high reflective:.metal layer which has 
a comparatively high, reflection factorrthrough the insulator layer. Both are pattemr-izedr overlap partially 
mutually and shield incident light .complementary. While-seeing superficially fronrv an incidence side as a ^ 
description matter and expansion-izing the exposure product of -this.low reflective metal layer/the - ■«■ v 
exposure-product' of -this - high* reflective metal layer* is reduction-izedr -t - ~- - ? ■ — r *r- rr : ~ r— ^ : 
,[0005] Preferably, thisdow reflective-metal layer is located in an -incidence: side rather than this*:high ~* * 
"reflective metal.Jayen;vextends;the' former pattern to the upper pant oft the rlatterj?pattern;; and^said blacks 
matrix controls surface: reflectionTofethis black matrix. While said low reflective metalrJayert contains the- . 
protection^from-lifeht'patterniin^alignment with the>line writing directiornof the^pixelvwhieh^carried : outi6L> \ 
matrix arrangement; specificallyv said high reflective metal layer-contains the wiring pattern -which -met in 
the.direction of a train: In this^case, it compensates this protection-from-light- pattern and*this each 
other's wiring pattern, and they constitute a black matrix. Said low reflective metal layer contains still 
more preferably the extended protection-from-light pattern of the floatingrpotential which dissociated 
from this protection-fronrHight pattern by which the voltage clamp was carried out, and was isolated. 
This extended protection-fronrHight pattern is arranged in the upper part of this wiring pattern. As for 
said black matrix, this high reflective metal layer is located in an incidence side depending on [ layer / 
this / low reflective metal ] the case. At this time, the former pattern is alternatively eliminated from 
the upper part of the latter pattern, and surface reflection of this black matrix is controlled. • 
[0006] According to this invention, it is made the black matrix combining the low reflective metal layer 
and the high reflective metal layer. Both are pattern-ized, overlap partially mutually and shield incident 
light complementary. While seeing superficially from an incidence side and expansion-izing the exposure 
product of a low reflective metal layer, the exposure product of a high reflective metal layer was 
reduction-ized, and surface reflection of a black matrix is controlled. Thereby, the contrast fall by the 
multiple echo in liquid crystal can be prevented. For example, it shades in a low reflective metal layer, 
and is made not to install a high reflective metal layer on it about the field which can shade in any layer 
of a low reflective metal layer and a high reflective metal layer. When a low reflective metal layer is 
located in the upper layer rather than a high reflective metal layer, a low reflective metal layer is 
arranged in the upper part of a high reflective metal layer besides a lap part required for complementary 
protection from light. Or when the high reflective metal layer is arranged conversely in the upper part of 
a low reflective metal layer, it is made not to install a high reflective metal layer in the upper part of a 
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low reflective metal layer except for the lap section required for complementary protection from light. 
[0007] 

[Embodiment of the Invention] The operation gestalt of the transparency mold display applied to this 
invention with reference to drawing 1 is explained to a detail. (A) expresses the typical cross-section 
structure of this transparency mold display. This transparency mold display has the panel structure 
equipped with the transparence substrate of a pair each other joined through the predetermined gap, 
and the electrooptic material held in this gap so that it may illustrate. In this example, the transparence 
substrate of a pair consists of a drive substrate 1 and an opposite substrate 2 r and liquid crystal 3 is 
held as electrooptic material among both. The opposite substrate 2 was located in the incidence side, 
and is equipped with the counterelectrode 5 at least. The drive substrate 1 is located in an outgoing 
radiation side, and has the set of the pixel 4 which makes a configuration unit the pixel electrode 6 and a 
switching element 7, and the black matrix which shades non-opening of each pixel from an incidence 
side. In order to simplify illustration, only one pixel 4 is shown. A black matrix has the laminated 
structure which piled up the low reflective metal layer (16M, 16P) which has a comparatively low 
reflection factor, and the high reflective metal layer (9, 11, 12) which has a comparatively high reflection 
factor through the interlayer insulation film 17. Both are pattern-ized, overlap partially mutually and 
shield incident light complementary. While seeing superficially from an incidence side and expansion-izing 
the exposure product of a low reflective metal. layer (16M, 16P),vthe exposure^product of a high ■ < 
reflective metal layer (9, 11, 12) is reduction-ized, and surface reflection of :a black matrix is controlled. r 
With this operation, gestalt, the low reflective metal layer (16M, 16P) was located in the incidence* side . ** 
rather than the high/reflective metal layer (9; I1,;12); extended the former pattermtorthe upper-part of: * — 
the 'latter pattern; and the black matrixzhas controlled surface reflection, of a black matrix*. Alow ?rr rv.fi-vr* 
reflective metal layer (16M, 16P) consists for example, of Ti film, and the thicknesses set as 250nm. In - " s 

* this caser the: optical density of a low reflective metal layer is about 4r andrwhile^having very big-^ —v - rr v 
v protection-frorrHight nature, that reflection factor is about 25%. On -the: other hand?ja high reflective 
1 ^metal layer (9, • 1ilr,r.t2): consists-, forcexamplevofraluminum film, andithe Tthickniess.-is^boutH^OOhmrjThre'Ker^ & vxn : T 
opticaKdensity of this highrrefle.ctiv.eimetalrlayeisshas^the protectioncfrom-lightchature ; which:is;extent?^ .^^g^t* 

■ * which is less than.5 and>was:extremely excellent* Moreover, the*reflectibnsfactor>;is about 95%xAs ?lorig 
* as the effect of; capacity coupling between \ther<lbw/reflective metal layers whichncpnsist of a high vv*' vrr 
reflective metal: layer, which consists" of aluminum; and Ti is allowed, if possible ;on\a lower low reflective ; > 
metal layer (aluminum), an upper high reflective metal layer (Ti) is arranged. Thereby, the surface 
reflection factor of the drive substrate 1: can be:made low, for example; 1 50. or: more contrast ratios are * \ 
obtained. When not taking such measures, a contrast ratio is 100 or less. In addition, as an ingredient of 
the metal layer which constitutes a black matrix, the usual wiring materials, such as Ti, Cr, Mo, Ta, W, 
aluminum, Cu, TiN, and CrO, can be used. 

[0008] As shown in (B), while a low reflective metal layer contains mask protection-from-light pattern 
16M in alignment with the line writing direction of the pixel electrode 6 which carried out matrix : 
arrangement, the high reflective metal layer contains the wiring pattern 9 which met in the direction of a 
train. It compensates mask protection-from-light pattern 16M and each others signal wiring pattern 9, 
and they constitute a grid-like black matrix. Furthermore, the low reflective metal layer contains 
extended protection-from-light pattern 16F which continue after this in addition to mask protection- 
from-light pattern 16M in alignment with a line writing direction. These extended protection-from-light 
pattern 16F are arranged in the upper part of the signal wiring pattern 9 which met in the direction of a 
train. Thereby.-izing of the surface reflection factor of a black matrix can be carried out [ **** ]. 
[0009] With reference to (A) of drawing 1 , the concrete structure of the drive substrate 1 is 
succeedingly explained to a detail. The drive substrate 1 is divided into a management, the medium-rise 
section, and the lower layer section. A management contains the pixel electrode 6 formed every pixel 4. 
On the other hand, the lower layer section contains the signal wiring pattern 9 which supplies a 
predetermined picture signal to the train of a switching element 7 corresponding to each train of the 
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scan wiring pattern (not shown) which scans the line of a thin film transistor corresponding to each line 
of the 7 pixel switching element 4 which drives each pixel electrode 6, and a pixel 4. In addition, the 
switching element 7 consists of thin film transistors which make a barrier layer the semi-conductor thin 
film 10 which consists of polycrystalline silicon etc., and patterning formation of the gate-dielectric-film 
G is carried out through gate dielectric film on it. This gate electrode G is following the scan wiring 
pattern mentioned above. The thin film transistor equips the both sides of the gate electrode G with the 
source field S and the drain field D. One drawer electrode 1 1 has connected with the source field S side, 
and the signal wiring pattern 9 mentioned above is followed. The drawer electrode 12 of another side has 
connected with the drain field D. The drawer electrodes 1 1 and 12 and the signal wiring pattern 9 which 
were described above constitute the lower low reflective metal layer. In addition, in addition to the thin 
film transistor mentioned above, the auxiliary capacity 13 is also formed in the semi-conductor thin film 
10. This auxiliary capacity 13 uses the semi-conductor thin film 10 as one electrode, and uses the 
auxiliary wiring pattern 14 as the electrode of another side. Gate dielectric film and the dielectric film of 
this layer intervene between two. electrodes. In addition, the gate electrode G, scan wiring, and the 
auxiliary wiring 14 consist of the same layer, and are electrically insulated from the drawer electrodes 11 
and 12 with the 1st interlayer insulation film 15. * 

- [0010] It is placed between the medium-rise sections between the ^managements and the lower layer 

- . sections which were mentioned r above:by t the high reflective metahlayer. Thisrhigh reflective metaUayer i 
- is divided into mask proteetionrrfrorrHight pattern 16M -and pad protection-frorrHight pattern 16P:7Along. 

withthe line* writing direction of a pixel; patterning ?of one mask protection-from-light pattem^6^ 
carried out continuously, and they? shades a. switching element 7 partially at least *Mask protection-from- *o 
■5*»- * lightepattern 16M are ipinched from the :upper and-lower sides with*theH2ndfinterlayer:ins 

• and the flattening film 1 8, and'are insulated from the lower layer-section and the management .which * * 
- " T .mentioned aboverMask protection-from-light'pattern 16M are held-at fixed potentialFrThis^fixed^^-r'^' — — --r 
: " potential is^set up equally:tod:he?.potential of a counterelectrode' 5.(On ;the other hand;.fpatterning:of pa'du r- v. 
?; . • r=protectionrfrom-light< pattern r1i6B is^carried;out discretely ever"yrpixelt4. 'It is .placed' between the- stvc-CTtcitrmr 
■vn,^ / contact:sections;G:;betweemcorre'sporiding:Tpixet^ and<switching;elementsn7^by5padnr^r3pii ir. i^^cixe 

; Tn^>;:y/protection-fromdight pattern?1i6R 

r- Padprotection-from-rlight' pattern^ 6P {intervene? between the pixel electrode-6 and the drawerelectrode:.-" -° • * 
12, and, specifically, make both-' electrical -installation good. In addition, <this:drawer electrode -1-2 nsxc^rr-^ r. " 
formed in the appearance mentioned above in the same layer as the signal wiring pattern 9, and is :. 
|-- * carrying. out direct electrical connection-to the- drain field D of a.thin film transistor. This drawer = a: . j -~y . 
electrode 12 is shading between pad protection-from-light pattern 16P which were* a part of: high: * .: . . 
reflective metal layer which constitutes a black matrix, were equipped with protection-from-light nature 
and separated mutually, and mask protection-from-light pattern 16M. 

[0011] Explanation of still more concrete structure is continued with reference to (B). Patterning 
formation of mask protection-from-light pattern 16M is carried out p in parallel with the scan wiring 1 
pattern 8 so that it may illustrate. Therefore, mask protection-from-light pattern 16M intersect the 
signal wiring pattern 9 which has protection-from-light nature, and constitute a grid-like black matrix. 
Thereby, the perimeter of each pixel electrode 6 is shaded and opening of a pixel is specified. The thin 
film transistor has the drawer electrode 12 formed in the same layer as the signal wiring pattern 9, and 
touches the drain field D directly. Electrical connection of this drawer electrode 12 is carried out to the 
upper pixel electrode 6 through pad protection-from-light pattern 1 6P. It is placed between the contact 
sections C between the pixel electrode 6 and a thin film transistor by pad protection-from-light pattern 
16P if it puts in another way. The drawer electrode 12 also has protection-from-light nature, and 
between pad protection-from-light pattern 16P separated mutually and mask protection-from-light 
pattern 16M is shaded. In addition, the auxiliary wiring pattern 14 shown in (A) is formed in parallel with 
the scan wiring pattern 8. Some auxiliary wiring patterns 14 form the semi-conductor thin film 10, 
overlap, and the auxiliary capacity mentioned above. 
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[0012] From the switching element 7, the signal wiring pattern 9, and the scan wiring pattern 8 grade, 
the protection-frorrHight patterns 16M and 16P are the upper parts, and are formed in the appearance 
explained above more nearly caudad than the pixel electrode 6. Since it insulates with both the signal 
wiring pattern 9 the scan wiring pattern 8 and the pixel electrode 6, mask protection-frorrHight pattern 
16M can shade all the fields that should be carried out a mask in the minimum area. For this reason, it is 
possible for full protection from light of a viewing area to be attained only by the drive substrate 1 side, 
and to raise the permeability as a active-matrix mold display to the maximum. Moreover, since the 
opposite substrate 2 should form only a counterelectrode 5, it can also mitigate the cost of materials 
and assembly expense. Furthermore, since mask protection-frorrHight pattern 16M are held at fixed 
potential, they can play the role of shielding to each pixel electrode 6. On the other hand, pad 
protection-frorrHight pattern 16P intervene between the pixel electrode 6 and the drawer electrode 12, 
and make both electrical connection good. Furthermore, extended protection-frorrHight pattern 16F are 
installed along the direction of a train from mask protection-frorrHight pattern 16M as a description 
matter of this invention, and the signal wiring pattern 9 of a substrate is covered. Extended protection- 
frorrHight pattern 16F become the appearance mentioned above from a low reflective metal layer, and 
the signal wiring pattern 9 consists of a high reflective metal layer. The surface reflection factor as the 
whole black matrix became low by the wrap thing by extended protection-from-lightpattenr 1 6F about * 
this signal wiring pattern 9, and the contrast falLby the'.multiple echo in* liquid :crystal 3 is controlled.: ; rr . ir:: .a 
[0013] With reference to (A) of drawing '1 and (B),.the manufacture approach of the : transparency mold : 

display-concerning this invention is succeedingly explained to a detail: The drive substrate v 1 consists of* -^■-•-.i 

. glass* or a quartz, and forms the semi-conductor thin film 10 witlva reduced pressure GVD'method on- 1 
this drive substrate ih^Fdr example^this .semi-conductor thin film ?t0 consists of -polycrystalline silicon ^ -. r ?i 
deposited on about 50nm thickness, and is used as a barrier layer^of a thin^ film transistor.- Patterning of a 

• v this- semi-conductor thin film:10 is.-carried"out*to the^shape:of a formedback island, the semi-conductor^r^ *ir- 
thin film-10 top:--'for example, Si02. from -—.the . becoming gate«dielectrie film is-formed: Here, as an . j • r - j 

vs. ^ingredient of the-semi-conductor; thin film?1;0, amorphous 'siliconrejbcb^ay/beiusedcOthentKa^s^^^r'Jie -onr^^ 
" v . .r polycrystalline silicon:^Moreover, as an ingredient: of gate dielectrievfilm :/ tys*?U£i 

y u\ thesercascade: sereens;c:etc:'may:be;used:for 'others^ra * &zz^&tt- ; :&x<r, r^^?'tr , .:- : :^:rcr'U 

[0014] Next, the scan wiring pattern 8, the gate electrode G, and'auxiliary wiring pattern* 14 grade-are ?> -:* - > 
- formed on the drive substrate 1;at^coincidence; For. example, after, depositing polycrystalline silicon in 

about 350nm thickness with a reduced pressure CVD method, an impurity is doped, low resistance- 
» ization is attained and patterning is carried out to a further predetermined configuration; As an : . 
ingredient of these scan wiring patterns 8;. the gate electrode G, and the auxiliary wiring pattern 14, 
metals, such as Ta, Mo, aluminum, and Cr, those silicide, a polycide, etc. may be used other than 
polycrystalline silicon. Thus, the thin film transistor which consists of the semi-conductor thin film 10, • 
gate dielectric film, and a gate electrode G is formed. Although this thin film transistor is a planar mold 
in this example, a forward stagger mold, a reverse stagger mold, etc. may be adopted. The auxiliary 
capacity 13 is also formed in the semi-conductor thin film 10 at coincidence. 

[0015] Next, PSG etc. is deposited in about 600nm thickness with an ordinary pressure CVD method, 
and the 1st interlayer insulation film 15 is formed. This 1st interlayer insulation film 15 has covered the 
scan wiring pattern 8, the gate electrode G t and auxiliary wiring pattern 14 grade which were mentioned 
above. Opening of the contact hole which arrives at the source field S and the drain field D of a thin film 
transistor is carried out to this 1st interlayer insulation film 15. On the 1st interlayer insulation film 15, 
patterning formation of the signal wiring pattern 9 or the drawer electrodes 1 1 and 12 is carried out as a 
high reflective metal layer of the bottom which constitutes a black matrix. For example, aluminum is 
deposited in about 600nm thickness by the sputtering method, and it considers as a high reflective metal 
layer. Patterning of this high reflective metal layer is carried out to a predetermined configuration, and it 
is processed into the signal wiring pattern 9 and the drawer electrodes 1 1 and 12. It connects with the 
source field S of a thin film transistor through a contact hole, and, similarly one drawer electrode 1 1 
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connects the drawer electrode 12 of another side to the drain field D of a thin film transistor through a 
contact hole. 

[0016] The 2nd interlayer insulation film 17 is formed on the signal wiring pattern 9 or the drawer 
electrodes 1 1 and 12, and these are covered. For example, PSG is deposited in about 600nm thickness 
with an ordinary pressure CVD method, and the 2nd interlayer insulation film 1 7 is formed. Opening of 
the contact hole C which reaches the drawer electrode 12 is carried out to this 2nd interlayer insulation 
film 17. On this 2nd interlayer insulation film 17, mask protection-from-light pattern 16M, pad 
protection-from-light pattern 16P, and extended protection-fronrHight pattern 16F are formed as a low 
reflective metal layer of the bottom which constitutes a black matrix. For example, Ti is deposited in 
about 250nm thickness by the sputtering method, and a low reflective metal layer is formed. Patterning 
of this low reflective metal layer is carried out, and it is processed into mask protection-fronrHight 
pattern 16M, pad protection-fronrHight pattern 16P, and extended protection-from-light pattern 16F. 
Mask protection-fronrHight pattern 16M are in contact with fixed potential in the field besides a display 
pixel. On the other hand, pad protection-from-light pattern 16P are in contact with the drawer electrode 
12 through the contact hole C mentioned above. Furthermore, extended protection-from-light pattern 
16F.are installed from mask protection-from-light pattern 16M, and are shielding the signal wiring . 
pattern 9 of a substrate. In this example, mask protection-from-light pattern 16M and extended. « . ^ • - 
protection-from-light pattern 16F are.crossed to all display pixel fields, and are connected tmutually.-* * v 
[001 7] The flattening.film 18 is formed so that mask protection-from-light pattern- 1 6M;vpad protection- 
from-light pattern -16P, and extended protection-from-light patterrr-1 6F:may be: covered: :The contact, 
hole which amounts to:pad protection-from-light pattern 16P is carrying-routopening to . this ^flattening v * ■ 
film :1 8. The pixel electrode 6 is"fdrmed on . the flattening film 1 8:^ For example; .transparence electrictr— •?■-? *■ 
conduction film, such as 1TO, is formed 1 by about 150nm thicknessrby the sputtering method, patterning - 
-is carried -out to* a^ predetermined "configurationrand'it^is processed into therpixel 'electrode^vThenT'the-::^ -~-;:tr 
opposite substrate -2 with which it consists of glass^etc. and the-icounterelectrode 5 is formed inj the. 
whole surface is Joinedito the. drive substrate: 1*. Liquid crystal 3riscenclosed withrthe:gaprbf ,both*the , *:>;:v: , ? 
tsubstrrates./l vand^Ciorrexample^twist-nematio^opientation of thisdiquid:eny"stah 3 :is vcarriednoisfe *ix ; leivs?: ■ 
.[0018] Drawing 2 ( c A):and (Etyexpress^the example of change of ithe>operation ; gestalt shown} in . drawing :*s>™ 
(A) and (B). A corresponding reference number is given to the part f which has the? same structure^<"v : : • 
fundamentally and corresponds, and an understanding is made easyi'A different?pbint is having floating . - - 
potential to which extended protection-from-light pattern 16F separated into from mask protection- 
from-light pattern- 16M by. which the voltage clamp's was carried out, and were, isolated. These extended ~ 
protection-from-light pattern 16F are arranged in the upper parbof the signal wiring pattern 9 at the 
appearance mentioned above. In this example, in order to control load-carrying capacity increase of the 
signal wiring pattern 9, extended protection-from-light pattern 16F on the signal wiring pattern 9 were 
separated, and it has set to floating. . * , 

[001 9] Drawing 3 (A) and (B) express other examples of change of the operation gestalt shown in - 
drawing 1 (A) and (B). A corresponding reference number is given to the part which has the same 
structure fundamentally and corresponds, and an understanding is made easy. A different point is that 
an upper high reflective metal layer consists only of a single protection-from-light pattern 16. Electrical 
connection of the pixel electrode 6 is carried out to the drain field D of the thin film transistor which 
constitutes a switching element 7 through this protection-from-light pattern 16. Therefore, the 
protection-from-light pattern 16 is in the pixel electrode 6 and this potential. By this relation, this 
protection-from-light pattern 16 is separated for every pixel. If it puts in another way, it can be said 
that pad protection-from-light pattern 16P shown in drawing 1 were expanded, and it became this 
protection-from-light pattern 16. In addition, this protection-fronrHight pattern 16 is equipped with the 
extension installed on the signal wiring pattern 9. It may dissociate like the example of change shown in 
drawing 2 depending on the case, and this extension may be set to floating. 

[0020] Drawing 4 expresses still more nearly another example of change of the operation gestalt shown 
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in drawing 1 . A different point is replacing with the thin film transistor of a top gate mold as a switching 
element 7, and using the thin film transistor of a bottom gate mold. That is, patterning of the gate 
electrode G was carried out to the front face of the drive substrate 1, and gate dielectric film 20 has 
covered a it top. On this gate dielectric film 20, the semi-conductor thin film 10 by which patterning was 
carried out to the shape of an island is formed. The signal wiring pattern 9 has connected with the 
source field S of the bottom gate mold thin film transistor which has this configuration through doped 
silicon 11S. Moreover, as well as the drain field D, the drawer electrode 12 has connected through doped 
silicon 12D. The other end of this drawer electrode 12 is connected to the pixel electrode 6. The signal 
wiring pattern 9 and the drawer electrode 1 2 of each other are electrically separated by the etching 
stopper 21. The signal wiring pattern 9 and the drawer electrode 12 are covered with the interlayer 
insulation film 17, and patterning formation of the protection-frorrHight pattern 16 is carried out on it. 
The black matrix consists of the protection-frorrHight patterns 16, the signal wiring patterns 9, and the 
drawer electrodes 12 which were separated up and down with the interlayer insulation film 17. This 
protection-from-light pattern 16 serves as floating potential. By the way, since the ingredient of the 
two-layer metal layer which constitutes a black matrix is determined from the demand characteristics 
on a circuit design and a process design, as for the reflection factor, an upper layer side does not 
always become a low reflection factor. A high reflective metal layer may be located in an incidence side 
depending on. [ layer /How reflective metal SHhe. case. At this time^thenformer pattern is; alternatively: v. * * 
eliminated fronrrthe. upper: part of the latter pattern, and, if possible, patterning of the upper high^ - - 

reflective metal: layer is 'carried outito the appearance which does not;hide the: friont face ;of a lower. ' :-rv«*- 
layer low reflective metal layer. Thereby, surface reflection of a black matrix can be:controlled. The * ^ : .t*— 
example of change of; drawing 4 .illustrates such^structure. *vv-~*;:™ ov^'v^zz. z^'^r^r: ■?<:■ - • • r «;•**• ^ *r«3«- v vtr* 
[0021]- ■ •.■-•::v-.v l vi--:- ■i.. v --^*"* ~ • ?-r - ■ . \-. ■ • • ■ 

[Effect rofrthe* Invention]* The -surface reflection factorrwhich. sees from an^incidence' side superficially to~ ^ 
the appearance explained above; and expansion-izes the exposure product?of a low«:reflective metah /: «*\:.v?\ 
layerfto* it according^tbi:this:invention^and which- ro.nc.the other hand; redtiction-izes^the exposure product xr^r* 
.of^aihigh:Teflective^metalrlayer^and^is?made^ihto the;whole black fmatrix Js controlled^Thereby, the c^'r^srie'irr^ 
^contrast fall by the multiple echo i intliquid vcrystak can-be preventedteffectively; ^ h n r » or>:i 2*r_ vzno *crin*r 



. [Translation" doheo] . ^ . ~ • . . ' - : 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the typical fragmentary sectional view and part plan showing the operation gestalt of 
the transparency mold display concerning this invention. 

[Drawing 2] It is the fragmentary sectional view and part plan showing the example of change of the 
operation gestalt shown in drawing 1 . 
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[Drawing 3] It is the fragmentary sectional view and part plan showing other examples of change of the 
operation gestalt shown in drawing 1 . 

[Drawing 4] It is the fragmentary sectional view showing another example of change of the operation 
gestalt shown in drawing 1 . 

[Drawing 5] It is the sectional view showing an example of the conventional transparency mold display. 
[Drawing 6] It is the sectional view showing other examples of the conventional transparency mold 
display. 

[Description of Notations] 

1 Drive Substrate 

2 Opposite Substrate 

3 Liquid Crystal 

4 Pixel 

5 Counterelectrode 

6 Pixel Electrode 

7 Switching Element 

8 Scan Wiring Pattern 

9 Signal Wiring Pattern » - 

11 Drawer Electrode s v. •*-. < ttJL* *r: : --.t.?.5C . v. :;^i - m cv^ , . 

1 2 -Drawer Electrode ; ' ; ^ ; - — • - 
1 4" Auxiliary Capacity Wiring' Patterrr ;-~ v x/»- -ir-^r^v- .. ,\ ;-; ;v r;v -.r/i-^rr-- - . 
15 ■ tst lnterlayer Insulation Film ^ . ■ ^ ; ? s r- : ^y^- = -n.*:-.. - , ^ 



\16M^Mask protection-from-light pattern - • 
16P Pad protection-frorrHight pattern 

T 1 6F: Extended protection-from-lightrpattern^ rr - r- 
1 7 :2nd Interlayer Insulation; •Film-. ^.^ ; t lv . * 

JB^FIatteningrFilm.o: -< ot-r^c^nt^Tbx? ^.crr^ '■k/j 


"*.*• ? T* . .. 






[-Translation doner] ^^^r^r^r.::*: r/v-. m 
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